The daily volume of urine is considerably reduced in the summer when the subject becomes to perspire readily and increases as soon as the weather turns cool. This is a wellknown phenomenon seemingly regarded as to be due chiefly to changes in the blood flow of the kidney , as shown by Radigan and Robinson.
(1) and by Kenney (2) .
Hellmann and Weiner (3) found an output of antidiuretic substance in human urine passed after exposure to high temperature , and we (4) also confirmed the occurrence of such a substance in urine after heavy sweating.
At that time we considered that the increased release of antidiuretic hormone from the posterior pituitary gland was rather resulted by dehydration induced by heat. But the question whether heat per se can induce an output of antidiuretic hormone, or not is still open . Bader (5) found that the diuresis following a change from a warm to a cold atmosphere was similar in many respects to pure water diuresis, and suggested that cold inhibits the production of posterior pituitary hormone.
It may thus be presumed that heat may act by some other mechanism than dehydration.
Experiments were therefore made to study how the secretion of antidiuretic hormone of the posterior pituitary gland varies according to changes in the environmental temperature.
METHODS
Antidiuretic activity of serum (ADS) was determined by the method of Jeffers et at. (6) . Healthy male rats, weighing from 150 to 200 g., were used. Alcohol-water solution, which contained 12 per cent of 95 per cent alcohol , was given by a stomach tube, corresponding to 5 per cent of the rat's weight in amount.
30 minutes later, 3 per cent of the rat's weight of warm tap water was given.
The animal was then fixed securely in the supine position . A tiny cystotomy tube was tied into the urinary bladder through a suprapubic wound and the femoral vein was bared for later injections of serum.
Measurements of cumulative urine volume were made at 10 minute intervals , until three readings indicated that a steady rate of flow, in the range of 0.5 to 1.2 cc. per 10 minutes, had been attained.
Serum was then injected into the femoral vein . Readings were made at 4 minute intervals during the period of antidiuresis . Changes in the secretory rate was observed by comparing the volume of urine secreted in the 20 minutes subsequent to injection with that for the same period just prior to injection.
Both normal and test serum were examined on the same animal in a single experiment.
To obtain serum, blood was taken from neck vessels by decapitation.
The blood was quickly centrifuged, serum decanted, and immediately injected into test animal.
Estimation of pituitary antidiuretic hormone (ADH) content. The whole pituitary gland was dissected out and extracted as described by Heller (7) . No attempt to separate the posterior lobe from the anterior one was made.
The extracts were assayed for their antidiuretic activities by the method of Silvette (8) A substance possessing antidiuretic properties (referred to here as ADS) was found in the serum of the rat by Birnie et al. (9) , in that of man by Lloyd and Lobotsky (10) , and in that of the kangaroo rat by Ames and van Dyke (11) . In the present experiment, it was shown that ADS in the serum of rats increased on exposure of the animal to heat and decreased on exposure to cold. Birnie et al. considered that ADS found in rat serum was probably identical with ADH produced by the posterior pituitary gland. This is, however, not conclusive as we have no accurate method for assaying ADH in body fluids . If HORMONE  ON EXPOSURE  TO HEAT   189 it can be taken for granted that changes of serum ADS represent changes in the ADH content of serum, the above results indicate that the release of the hormone from the posterior pituitary gland is accelerated on exposure to heat . The effect of heat promoting inactivation of the hormone by liver tissue would not come into the present question as exposure to heat lasts too short in this case (12) .
The observations of the ADH content in the pituitary gland were made with the purpose to throw some light on the above problem.
But it could not come to any quantitative conclusion from this side. The ADH content in the rat pituitary is, according to Heller (7), from 305 to 407 m.u. per 100 g. of body weight, and somewhat higher or lower values have been reported by other investigators (13) (14) (15) . The values observed in this experiment coincide almost with Heller's.
The hormone content in the pituitary lobe may be reduced when its output has been augmented; for instance, a decrease can be noticed after administration of hypertonic saline. But the content does not always reveal the rate of its output.
Ames and van Dyke (14) found an increase of the ADH content in the pituitary body of rats deprived of water supply for a prolonged period of time, while its enormous output took place in the meantime.
For such a case we may suppose an overproduction of the hormone surpassing its release.
As above described, the increase in the ADS content of serum due to exposure to heat was regularly accompanied by a reduction of the ADH content in the gland in the winter, but not in warm seasons . This may lead to a presumption that the ADH production in the gland in response to its output takes place more vividly in warm seasons than in winter.
In warm seasons only, occasional losses of the hormone in the gland may promptly be covered by responsive increases in its production.
We have seen in the summer that the ADH content of the gland increased far beyond the normal level when the animal had repeatedly been exposed to cold. This may be another phenomenon supporting the idea that the ADH producing activity of the gland is high in warm seasons.
The following may be mentioned as phenomena in favour of the assumption that the release of ADH from the gland is accelerated by exposure to heat and inhibited on exposure to cold although not all the neuro-endocrine mechanisms can yet be clarified:
(a) A similar hemodilution can be produced by exposure to heat and by pituitrin administration (16) .
(b) Stimulation of the central end of the divided vagus promotes the release of the posterior pituitary hormone (17, 18) .
It may be presumed that such a vagal effect is increased in the summer when the organism becomes more vagotonic.
(c) The supraoptic and paraventricular nuclei which are regarded controlling the posterior lobe are situated within the hypothalamic area where the regulatory centers of heat loss are believed to exist (19, 20) . This seems to be in favour of supposing that the environmental heat affects the posterior lobe by some neural mechanism . (d) It is well known that epinephrine is discharged on exposure to cold (21) and that it suppresses the release of ADH (22 , 23) .
Weiner (24) found an inhibition of water diuresis due to short exposure to high environmental temperatures.
We also observed in rats that the rate of 
